Protein glutathiolation by nitric oxide: an intracellular mechanism regulating redox protein modification.
This study was designed to examine whether NO regulates protein glutathiolation. Exposure to NO donors increased protein glutathiolation in COS-7 or rat aortic smooth muscle cells as detected by anti-protein glutathione (GSH) antibodies. This process was reversible and saturable. Stimulation with acetylcholine (ACh) increased protein glutathiolation in isolated rat aortic rings. This was prevented by inhibiting endothelial NO synthase (eNOS). In ACh-treated rings, proteins showing positive immunoreactivity with the anti-PSSG antibody (Ab) were identified by matrix assisted laser desorption-time-of-flight mass spectrometry to be actin, vimentin, and heat shock protein 70. Purified actin was more readily glutathiolated by S-nitrosoglutathione than by oxidized GSH as determined by electrospray-ionization mass spectrometry, and nitrosylated actin was glutathiolated by reduced GSH. Relative to wild-type (WT) mice, increased protein glutathiolation was observed in hearts of mice with cardiac-specific expression of inducible NO synthase (iNOS). Proteins immunoprecipitated from transgenic hearts revealed GSH-adducted peptides corresponding to adenine nucleotide translocator and the alpha-subunit of F1F0ATPase. These data suggest that exogenous NO or NO generated by eNOS or iNOS regulates protein adduction with GSH. This could be due to a direct reaction of proteins with S-nitrosoglutathione or denitrosylation of S-nitrosylated proteins by reduced GSH. Glutathiolation of cytoskeletal and mitochondrial proteins may be a significant feature of NO bioreactivity.